Isolation and sequence analysis of a beta-tubulin gene from arbuscular mycorrhizal fungi.
A full-length beta-tubulin gene has been cloned and sequenced from Gigaspora gigantea and Glomus clarum, two arbuscular mycorrhizal fungi (AMF) species in the phylum Glomeromyota. The gene in both species is organized into five exons and four introns. Both genes are 94.9% similar and encode a 447 amino acid protein. In comparison with other fungal groups, the amino acid sequence is most similar to that of fungi in the Chytridiomycota. The codon usage of the gene in both AMF species is broad and biased in favor of an A or a T in the third position. The four introns varied in length from 87 to 168 bp for G. gigantea and from 90 to 136 bp for G. clarum. Of all fungi in which full-length sequences have been published, only AMF do not have an intron before codon 174. The introns positioned at codons 174 and 257 in AMF match the position of different introns in beta-tubulin genes of some Zygomycete, Basidiomycete, and Ascomycete fungi. The 5' and 3' splice site consensus sequences are similar to those found in introns of most fungi. Sequence analysis from single-strand conformation polymorphism analysis confirmed the presence of two beta-tubulin gene copies in G. clarum, but only one copy was evident in G. gigantea based on Southern hybridization analysis.